highly desirable that the labour should either cease for a time or be quickly terminated. If opium (laudanum), for instance, was freely given, say in doses of twenty drops repeatedly, one of two things happened: either the patient got refreshing sleep and the labour started with renewed vigour, or the opium acted as an oxytocic, and the labour became vigorous and ended in rapid delivery. He had repeatedly known it produce this effect unexpectedly, and the practitioner ought to beware of leaving the house in expectation of the patient sleeping until he was sure that the sedative, and not the oxytocic action, was going to be the one selected. Unless he was careful the baby might be born soon after he left the house. He had found opium of great service in a case of placenta previa with slow dilatation.
are sufficiently so for clinical purposes, and the amount of inaccuracy (which is not great) when it occurs in the same case under such conditions, for example, as before and after delivery, does not affect the comparisons to any material extent. For the methods of quantitative estimation used I am indebted to Dr. Herapath and Dr. R. E. Thomas, late of the Bristol Royal Infirmary; and the actual estimations have been worked out by Dr. R. S. S. Statham, Resident Obstetric Officer to the Bristol Royal Infirmary, and confirmed, in many cases, by Professor Kent and Dr. Bywaters, of the Department of Physiology of the University of Bristol.
Leith Murray [2] in his paper on the " Toxeemias of Pregnancy," alludes to the occurrence of acidosis in cases of vomiting of pregnancy and in eclampsia, and states that these two forms of pregnancy toxsemia, while not necessarily due to the same toxin, are probably due to the same. type of toxin. It is not, however, in this paper proposed to do more than call attention to Leith Murray's investigations, since these are more particularly concerned with the pathological conditionjs found, but rather to point out the clinical importance of the occurrence of acidosis.
Acidosis occurs in diabetes, in which its occurrence was first noted, and in the following other conditions (A. R. Short [5] ): starvation, periodic vomiting of children, delayed chloroform poisoning, severe vomiting of pregnancy, and the pregnancy toxaemia which terminates in eclampsia. Two of the conditions named are, as Leith Murray has shown, the result of a toxoemia specially occurring during pregnancy. To refer to some of these conditions in detail Diabetes is accompanied by a marked acidosis, and pregnancy not infrequently occurs in a woman suffering from this disease. Just as muscular exertion may precipitate an attack of diabetic coma due to the increase of the acidosis, so may the muscular strain of labour do so, and consequently labour in a diabetic woman should be looked upon as a grave risk and every possible precaution taken to render it as free from exertion as possible.
The administration of chloroform as an anaesthetic will produce an acidosis in a healthy subject (A. R. Short [6] , Muskens [4] , and Frew [1] ), and the sequence of events classed under the name of delayed chloroform poisoning is largely due to the acidosis. Obviously, therefore, the use of chloroform as an anaesthetic in cases of parturition in which the patient is known to be suffering from an acidosis is to be avoided, and a case is quoted below which gives an instance of its danger.
The occurrence of albuminuria in a pregnant woman is one of the signs of the presence of a pregnancy toxcemia, but neither the mere detection of the presence of albuminuria, nor the quantitative estimation of the albumin present is sufficient. If albumin is found the daily output of urea should be estimated, as this is an important indication of the manner in which metabolism is being carried on, but in addition the presence or absence of an acidosis should be ascertained.
A well-marked acidosis occurs in cases suffering from the vomiting of pregnancy (Whitridge Williams [7] , Leith Murray [3] ), in nearly all cases in which the vomiting is severe, and occasionally in cases in which the vomiting is only slight. Every case of vomiting, whether severe or not, calls for the application of tests to ascertain the presence or absence of an acidosis. In one case (No. 4) in which the vomiting could not be called severe a marked acidosis was present. In another case a patient was reported to be suffering from severe vomiting of pregnancy before her admission to hospital, and on account of this report the usual investigations for acidosis were carried out and its presence ascertained. Observation after admission showed that the vomiting was only slight, not more than once or twice daily. She did, however, suffer from profuse ptyalism. Treatment directed to the reduction of the acidosis not only did so, but was accompanied by the disappearance of the pytalism. This rather suggests that ptyalism may be one of the expressions of a pregnancy toxaemia, and the case is mentioned in the hope that other observers may be able to produce evidence either in support or contradiction of this suggestion. It should be stated that this case, in addition, presented a well-marked papillitis on examination of the fundus oculi.
Several cases have been investigated to ascertain whether acidosis occurs in the case of pregnant women showing no pathologrical symptoms, but with results entirely negative. Several other cases have also been investigated to ascertain whether acidosis occurs in cases of albuminuria due to a primary nephritis in the non-pregnant. The results here were also negative. In one case (No. 6) the patient was known to have suffered from a chronic nephritis and an acidosis was found.
There is no reason why a pregnancy toxamia should not occur in addition to a pre-existing chronic nephritis.
It seems that from the facts mentioned above it may be inferred that acidosis occurring in a pregnant woman suffering from albuminuria indicates a pregnancy toxemia, although to prove this conclusively the investigation of cases of albuminuria in pregnancy without acidosis is necessary. So far this evidence is wanting, since all the cases of albuminuria investigated showed an acidosis. All, however, suffered from some well-marked symptoms which led them to seek advice. One patient, who was admitted suffering from albuminuria with acidosis, responded to treatment to such an extent as to lead to the disappearance of the diacetic acid, and a rise of the daily urea output to near normal, with a similar fall in the ammonia nitrogen, but she was readmitted to hospital some weeks later with a recurrence of the previous conditions, and in spite of treatment actually did become eclamptic. But in the majority of cases treated eclampsia did not supervene, although the acidosis persisted until after delivery. In all of the cases the acidosis disappeared within a comparatively few hours after delivery, so that pregnancy is undoubtedly the determining factor in producing the toxcemia, and its cessation leads also to the cessation of the toxic symptoms.
In Leith Murray's paper it is suggested that the acidosis, in cases of pernicious vomiting, is due to the starvation produced by vomiting.
(Starvation acidosis has been already referred to.) In some of the cases of albuminuria investigated, however, and in one case of the vomiting of pregnancy, the patients were receiving no food by the mouth whatever, but injections of glucose and saline solution per rectum. This treatment did not, however, materially affect the acidosis. In spite of this treatment being continued after delivery, and no food given by the mouth, the acidosis disappeared almost entirely, so that it would appear that the occurrence of acidosis is not wholly due to starvation in these cases.
In one case, a primigravida suffering from vomiting, which inasmuch as it was not of a severity to prevent her taking food, and, as a matter of fact, only came on just before meals, was found to have diacetic acid in the urine, and an increase of ammonia nitrogen, with diminished urea output. The acidosis, however, in this case was not severe, and the percentage of ammonia nitrogen (6) not high. It seems fair to infer that in this case the small amount of vomiting present did not lead to starvation, and that the occurrence of acidosis should be attributed to a slight pregnancy toxEemia.
DIAGNOSIS.
The extent of the acidosis in a case of vomiting should give some indication as to whether the cause of the vomiting is a toxaemia of pregnancy or due to some accidental complication causing vomiting in a pregnant woman.
In albuminuria acidosis points to a pregnancy toxfemia rather than a primary nephritis.
USE OF CHLOROFORM.
The following instance shows the danger of administering chloroform to a patient with acidosis: A multipara suffered from vomiting of such severity as to necessitate the termination of pregnancy. This was done under chloroform, the presence or absence of acidosis not having been ascertained. Within forty-eight hours she became comatose and suppression of urine occurred. The coma was recovered from after an intravenous injection of sodium bicarbonate, but the patient died a week later from uromia. Albuminuria had not been proved to be present at any period before the termination of pregnancy, and the fact that diacetic acid was present in the urine was not ascertained in sufficient time to prevent the administration of chloroform as the anaesthetic. In this case the cause of the coma seemed almost certainly to be the rise of the acidosis due to chloroform, which unfortunately was the anesthetic used in emptying the uterus. In one case in the table (No. 14) chloroform was given inadvertently in the absence of the resident obstetric officer. The acidosis rose markedly after this.
At the Bristol Royal Infirmary the disuse of chloroform as an anesthetic has been followed by a marked improvement in the mortality rate of cases of eclampsia. It seems highly probable that many of the deaths which occurred in previous series when chloroform was used as an anesthetic were due to coma as the result of the acidosis produced by chloroforin.
At the Bristol Royal Infirmary chloroform is no longer used as an anaesthetic in any case of eclampsia or in any cases of pregnancy where acidosis is present. Cases of pregnancy toxcemia are treated by the administration of glucose and saline by the rectum. If looked upon as pre-eclamptic, the diet is limited absolutely to milk, and if the general symptoms present are at all severe, by restriction to water only. The cases of vomiting are also treated in the same way, food by the mouth being excluded, but in either case a marked rise in the acidosis is looked upon as an indication for more drastic treatment, such as emptying the uterus.
PROGNOSIS.
A marked rise of the ammonia nitrogen should be considered as an indication for the termination of the pregnancy in cases of severe vomiting and also in cases of albuminuria, provided that it cannot be accounted for in a way to be presently mentioned. In one case of postpartum eclampsia no diacetic acid was found, although there was a large disturbance of the urea ammonia nitrogen ratio.
TESTS AND METHODS OF ESTIMATION.
The first step is to test the urine for diacetic acid. This is a simple matter, merely needing the addition to 3 c.c. of urine of a few drops of liquid ferri perchlor., when a deep red colour, which disappears on heating, is positive evidence of its presence. The tests for acetone and /8-oxybutyric acid are not essential, since the presence of these substances is almost a necessary corollary of the presence of diacetic acid. If diacetic acid is found the urea ammonia nitrogen ratio should be worked out.
The following are the methods of estimation: The total urea excretion is found by the hypobromite method. The total excretion in grains per diem multiplied by 0 0303 gives the number of grammes of nitrogen passed as urea. To find the nitrogen passed as ammonia 25 c.c. of urine are shaken up with about 2 dr. of solution of potassium oxalate (strength 15 gr. to the ounce) to clear the urine and precipitate calcium salts. The solution is neutralized; 10 c.c. of 40 per cent. formalin are neutralized. These two are shaken together. The formalin combines with the ammonia bases of the diacetic and /9-oxybutyric acid salts, forming urotropine, and the acids are set free in solution. The solution is then titrated against a decinormal solution of caustic soda; then, the number or cubic centimetres of caustic soda multiplied by the ounces of urine passed in twenty-four hours, multiplied by 00016, gives the grammes of ammonia nitrogen, and from this the percentage of ammonia nitrogen in the urea nitrogen and the ammonia nitrogen combined can be easily worked out.
SOURCES OF ERROR.
One patient developed an attack of cystitis with ammoniacal urine and enormous apparent increase of ammonia nitrogen. It is unnecessary to do more than indicate this complication as a possible source of error.
Also if the analysis is made from a twenty-four hours' specimen a certain amount of decomposition of the urea may have occurred in the course of twenty-four hours. In a comparison between the pre-and postpartum conditions this error would be common to both.
The conclusions to be drawn may be briefly recited as follows: (1) Administration of chloroform to a patient with acidosis should be avoided and chloroform should not be used for patients suffering from eclampsia. (2) An increasing acidosis should be looked upon as an additional indication for terminating pregnancy in cases either of albuminuria or severe vomiting.
(3) To the ordinary treatment of these conditions should be added measures directed to the correction of the acidosis.
With reference to the table of cases, many of the investigations are incomplete owing to the difficulty in obtaining an uncontaminated twenty-four hours' specimen in every case. In each case in which the uterus was emptied, either naturally or artifically, that occurrence is indicated by partus. The occurrence of convulsions is also indicated by fits. 
DISCUSSION.
Dr. EARDLEY HOLLAND did not propose to deal with Dr. Swayne's methods, but wished to congratulate him on his efforts to discover a method of finding out whether a case of toxamic albuminuria was improving under treatment, or was progressing towards eclampsia. That a reliable method was highly desirable was obvious, and it was no less obvious that at present we possessed no method by which we were able to anticipate eclampsia in such cases. The method commonly used was that of estimating daily the amounts of urine, urea, and albumin. The unreliability of this method had been recently demonstrated to Dr. Holland in two cases of toxaemic albuminuria under his care at the City of London Lying-in Hospital. In both, daily observations showed the urine and urea to be increasing, and the albumin to be decreasing, in quantity; consequently, pregnancy was allowed to continue under the usual " anti-toxemic" treatment. Nevertheless, both these patients got eclampsia, one with a fatal result. So much was Dr. Holland impressed with these two cases that, failing the discovery of more reliable methods of prognosis, it would be his practice in future always to induce labour in cases of toxaemic albuminuria of whatever severity. He looked forward to putting Dr. Swayne's method to the test at the first opportunity. He noticed that one of Dr. Swayne's cases of toxaemic albuminuria had been allowed to terminate in eclampsia, in spite of the prognostic advantages claimed for his method of estimating the degree of acidosis.
Dr. WALTER SWAYNE said that with reference to the case which was admitted with symptoms, and found to have albuminuria with acidosis, which some weeks later developed eclampsia, it was necessary to discharge the patient for want of rQom, and she was lost sight of in the interval. He was of opinion that had she been kept in hospital under treatment in all probability the convulsions would not have occurred. He considered that the presence of acidosis would be found to be a valuable means of distinguishing between cases of pre-eclampsia and cases of albuminuria due to primary kidney disease. He was of opinion that the presence of acidosis pointed to a pregnancy toxcemia, and its absence to the fact that that complication might be excluded.
